Summary &horbar; This study compared the effect of using either CZB or TCM 199 media on both the development of 1-2 cell ovine embryos from superovulated ewes to the blastocyst stage (Experiment 1), and the hatching process of ovine blastocysts developed in vitro (Experiment 2). For the first 5 d, the CZB medium showed higher rates of embryo development than the TCM 199 medium (p < 0.001 ). The 
(Received 31 October 1994; accepted 18 September 1995) Summary &horbar; This study compared the effect of using either CZB or TCM 199 media on both the development of 1-2 cell ovine embryos from superovulated ewes to the blastocyst stage (Experiment 1), and the hatching process of ovine blastocysts developed in vitro (Experiment 2). For the first 5 d, the CZB medium showed higher rates of embryo development than the TCM 199 medium (p < 0.001 ). The embryos reaching the > 16 cell stage were 79 vs 52% and 74 vs 20% with or without an oviductal monolayer, respectively, and those reaching the blastocyst stage were 71 vs 46% and 46 vs 13% with or without cells. The CZB medium was less able to support the hatching process of the blastocysts obtained in the first experiment than was the TCM-199 medium + 10% FCS (fetal calf serum) with cells (31 vs 92%; p < 0.001) or without cells (13 vs 66%; p < 0.001 No blastocysts completely escaped from the zona pellucida (ZP) in the CZB medium compared with 80 and 61 % in the TCM 199 medium with or without cells, respectively. In Experiment 3, 47% of the blastocysts migrated through the artificial opening of the ZP and hatched completely. After 24 h of culture in the CZB medium, however, they showed blastocoelic cavity breakdown. During the preliminary cleavages, the ovine embryos developed better in CZB medium than in TCM 199, but the latter was more efficient in promoting the hatching process of the blastocysts. (Bavister, 1988 (Gandolfi and Moor, 1987; Rexroad and Powell, 1988) , or in a synthetic oviduct fluid medium supplemented with 20% heat-inactivated human serum and 5% 0 2 (Walker et al, 1988; Walker etal, 1992) , or in CZB medium with or without oviductal monolayer (Ledda et al, 1991; McGinnis and Young, 1992) .
Very few reports exist in the literature dealing with the process of ovine blastocyst hatching. Plasminogen activation to plasmin by the blastocyst may be a mechanism utilized by the embryo to produce a weakening or sublysis of the ZP. This facilitates hatching as it is concomitant with blastocoelic expansion (Menino and Williams, 1987; Menino et al, 1989) . The process of hatching may also be independent of protease action, and be due to the mechanical rupture of the ZP by cell proliferation (Kane, 1983) .
In the present study, we examined the (Hernandez et al, 1993) . The CZB medium, however, is unable to promote the complete hatching process as successfully as the TCM-199 medium. The positive effect of CZB may have been the result of a variation in the exposure time of the embryos to glucose. Glucose has an inhibitory effect on the development of ovine embryos if it is present during the early stages of culture (Ledda et al, 1991 As has been demonstrated in mice (Chatot et al, 1989) , hamsters (Schini and Bavister, 1988) and cattle (Ellington et al, 1990) , the presence of phosphate glucose is detrimental to embryonic development at early cleavage because this compound enhances glycolysis, which, in turn, inhibits respiratory activity (Seshagiri ri and Bavister, 1991) . Studies on the energy requirements of mammalian preimplantation embryos indicates that, in general, pyruvate or lactate are the best substrates during early development. Glucose utilization, which is low at this stage, shows a steady increase with development until the morula or blastocyst stage (Chatot et al, 1990; Thompson et al, 1992) . Surprisingly, the positive effect of the CZB medium on ovine embryos was not confirmed in the later stages of development, and no blastocysts cultured in the CZB medium completed an escape from the ZP. This is in contrast with the results of Ellington ef al (1990) (Bolton et al, 1989 (Ledda et al, 1993) . These data did not confirm a close correlation between the ability of blastocysts to escape from the ZP and subsequent in vivo viability. (Kane and Bavister, 1988; Kane, 1989; Kane et al, 1992) . These results are interesting in view of the role of inositol lipids in mediating the effect of growth factors on cell proliferation (Berridge, 1987 (Pampfer et al, 1990) or in the secretion of proteins with embryotrophic activity (Gandolfi et al, 1989 ) remain unresolved questions.
Although it is probable that both these mechanisms occur, at the moment there is only evidence of the effect for a growth factor on the hatching process. In fact, the addition of murine and human leukemia inhibitory factor to culture media enhanced the hatching process in mice and sheep, producing, in these species, a 4-fold increase in the number of blastocysts escaping from the ZP (Robertson et al, 1991; Fry et al, 1992) .
In conclusion, these experiments suggested that CZB medium can better support in vitro embryonic development during the early cleavages but that TCM-199 medium was superior for the hatching process when ovine embryos were cultured either with or without oviductal epithelial cells.
